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(57)Abstract: 

PROBLEM TO BE SOLVED: To certainly avoid operation 
failure such as sticking or the like caused by the foreign 
matter of an automatic drain trap by arranging a prefilter 
catching foreign matter from the compressed air 
generated by an air compressor immediately before the 
passage of the compressed air through a filter element. 
SOLUTION: Various foreign matters in the compressed 
air generated by an air compressor are removed by the 
prefilter 21 arranged at the position close to the air 
compressor. The prefilter 21 has a filter element 21a 
consisting of an element main body 21aa, an upper 
flange 21 ab, a lower flange 21 ac and an O-ring 21 ad and 
is arranged between a body 21m and a case 21 n. The 
foreign matter (x) caught by the filter element 21a is 
stagnated between the filter element 21a and the case 
21 n to be prevented from arriving at an automatic drain 
trap 21b. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the foreign matter separation approach from the compressed air which arranged the filter (21, 
21 A, 22, 22A, 24, 25) in the middle of compressed-air regurgitation piping (101 , 102, 103, 104, 1 1 1 , 1 12) 
from an air compressor (11) With said pre-filter (21, 21 A, 22, 22 A) which was located in the place near said 
air compressor (1 1), was equipped with the auto water trap (21b), and contained the filter element (21a, 22a) 
The foreign matter separation approach from the compressed air characterized by making it said foreign 
matter (x) not reach said auto water trap (21b) by catching the foreign matter in the compressed air (x) by 
said filter element (21a, 22a). 

[Claim 2] The foreign matter separation approach from the compressed air according to claim 1 
characterized by separating the vapor-liquid of the compressed air within said pre-filter (21 A, 22 A). 
[Claim 3] In the foreign matter decollator from the compressed air which arranged the filter (22, 22A, 24, 
25) in the middle of compressed-air regurgitation piping (101, 102, 103, 104, 111, 112) from an air 
compressor (1 1) Said pre-filter (22 22A) which was equipped with the auto water trap (21b), and contained 
the filter element (22a) is arranged in the place near said air compressor (11). Compressed-air passage (z) is 
formed so that the compressed air may flow outside from the inside of said filter element (22a). The foreign 
matter decollator from the compressed air characterized by constituting said filter element (22a) so that said 
auto water trap (21b) may not be reached by catching the foreign matter in the compressed air (x) by said 
filter element (22a). 

[Claim 4] The foreign matter decollator from the compressed air according to claim 3 characterized by 
arranging a vapor-liquid-separation means (30 32) inside said filter element (22a). 

[Claim 5] Said vapor-liquid-separation means (32) is a foreign matter decollator from the compressed air 
according to claim 3 or 4 characterized by consisting of a body (32a) and a baffle (32x, 32y, 32z), and 
forming an orifice (32xa, 32ya, 32za) in said baffle (32x, 32y, 32z). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a technique about the foreign matter separation approach and 
foreign matter decollator from the compressed air, and the pre-filter which was located in the place near an 
air compressor, was equipped with the auto water trap, and contained the filter element in more detail is 
related with the technique of making it not cause poor actuation with a foreign matter. 
[0002] 

[Description of the Prior Art] As a technique about the conventional foreign matter separation approach and 
conventional foreign matter decollator from the compressed air, between body 21m and case 22n, the pre- 
filter 23 which was located in the place near an air compressor, was equipped with auto water-trap 21b, and 
contained filter-element 22a is in the condition which sandwiched filter-element 22a, and had combined 
male screw 22nb with a female screw 21md and case 22n of body 21m by screwing so that drawing 8 might 
see. 

[0003] Therefore, filter-element 22a which constitutes the pre-filter 23 by this association It is arranged 
between case 22n seat 22nc(s) which constitute body 21m [ which constitutes the pre-filter 23 ] step 21mf 
and a pre-filter 23. O ring 2 lad formed inside ****** 21 ab which constitutes filter-element 22a intercepts 
between the interior and the exteriors of the filter-element 22a upper part by contacting up contact surface 
21 me which is body 21m. 

[0004] in addition, Shimobe which constitutes filter-element 22a — a collar — 22ac is carrying out the 
configuration of a disk and fluids, such as the compressed air inside filter-element 22a and a drain, reveal it 
outside from the center of the lower part, therefore, O ring 2 lad and Shimobe — a collar — it had prevented 
that various kinds of fluids between the inside of filter-element 22a and outsides were revealed by 22ac. 
[0005] Moreover, drain exhaust pipe 2 lea and 21cb join together by screwing, auto water-trap 21b is 
arranged in drain exhaust port 22na of the case 22n lower part in the middle of drain exhaust pipe 2 lea and 
21cb, and every fixed time amount and a drain discharge a drain in the constant-rate ******** case. 
[0006] Thus, the foreign matter x caught by filter-element 22a while passing the compression air duct z from 
inlet-port 21 ma to 21mb of body 21m outlets where the compressed air constitutes the pre-filter 23 was 
brought together in the case 22n lower part which constitutes the pre-filter 23 with Drain y through between 
the outside of filter-element 22a, and the case 22n insides, and it was discharged outside by auto water-trap 
2 1 b from the pre-filter 23 . 
[0007] 

[Problem(s) to be Solved by the Invention] However, there was a technical problem as shown below in the 
foreign matter separation approach and a foreign matter decollator from such the conventional compressed 
air. 

[0008] When a foreign matter was discharged from an auto water trap with waterdrop in the first place, the 
foreign matter piled up in the interior of an auto water trap, the stick was raised, and there was a case where 
it had bad effect at actuation of an auto water trap. In especially the pre-filter located in the place near an air 
compressor, it was remarkable. 

[0009] As equipment which separates [ second ] vapor-liquid, although the dryer etc. was used, the dryer 
arranged independently is a large sum in respect of cost, and easy equipment was demanded. Moreover, use 
of a dryer had many problems in respect of processing of the refrigerant which became unnecessary. This 
invention aims at solving such a technical problem. 
[0010] 

[Means for Solving the Problem] In the foreign matter separation approach from the compressed air that this 
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invention arranged filters 21, 21 A, 22, 22 A, 24, and 25 in the middle of the compressed-air regurgitation 
piping 101, 102, 103, 104, 1 1 1, and 1 12 from an air compressor 1 1 With said pre-filters 21, 21 A, 22, and 
22 A which were located in the place near said air compressor 1 1, were equipped with auto water-trap 21b, 
and contained filter elements 21a and 22a It is characterized by making it said foreign matter x not reach 
said auto water-trap 21b by catching the foreign matter x in the compressed air by said filter elements 21a 
and 22a. Furthermore, the above-mentioned technical problem was solved by being characterized by 
separating the vapor-liquid of the compressed air within said pre-filter 21 A and 22 A. 

[001 1] Moreover, it sets from the compressed air which arranged filters 22, 22A, 24, and 25 in the middle of 
the compressed-air regurgitation piping 101, 102, 103, 104, 1 1 1, and 112 from an air compressor 1 1 to a 
foreign matter decollator. Said pre-filters 22 and 22 A which were equipped with auto water-trap 21b, and 
contained filter-element 22a are arranged in the place near said air compressor 1 1 . The compressed-air 
passage z is formed so that the compressed air may flow outside from the inside of said filter-element 22a. It 
is characterized by constituting said filter-element 22a so that said auto water- trap 21b may not be reached 
by catching the foreign matter x in the compressed air by said filter-element 22a. It is characterized by 
arranging the vapor-liquid-separation means 30 and 32 inside said filter-element 22a. Further furthermore, 
said vapor-liquid-separation means 32 It consisted of body 32a and baffles 32x, 32y, and 32z, and the 
above-mentioned technical problem was solved by being characterized by forming orifice 32xa, 32ya, and 
32za in said baffles 32x, 32y, and 32z. 
[0012] 

[Embodiment of the Invention] The gestalt of operation of the foreign matter separation approach and 
foreign matter decollator from the compressed air by the invention in this application is raised, and it 
explains to a detail with a drawing. Drawing 1 is the first example which showed the air compressor and the 
foreign matter decollator here. Drawing 2 It is the second example which showed the air compressor and the 
foreign matter decollator. Drawing 3 It is the third example which showed the air compressor and the 
foreign matter decollator. Drawing 4 It is drawing having shown the first operation gestalt of the pre-filter 
which constitutes the foreign matter decollator of the invention in this application. Drawing 5 It is drawing 
having shown the second operation gestalt of the pre-filter which constitutes the foreign matter decollator of 
the invention in this application. Drawing 6 It is drawing having shown the third operation gestalt of the pre- 
filter which constitutes the foreign matter decollator of the invention in this application, and drawing 7 is 
drawing having shown the fourth operation gestalt of the pre-filter which constitutes the foreign matter 
decollator of the invention in this application. 

[0013] Generally, the compressed air made by the air compressor 1 1 has removed various kinds of foreign 
matters with various kinds of filters 21, 21 A, 22, 22 A, 24, and 25 so that drawing 1 , drawing 2 , and 
drawing 3 may see. 

[0014] In that case, in the pre-filters 21, 21 A, 22, and 22 A located in the place nearest to an air compressor 
1 1 , it has the engine performance which can catch a foreign matter with a magnitude of 3 micrometers or 
more, and with the oil removal filter 24, it has the engine performance which can catch the foreign matter 
and oil 0.3 micrometers or more of magnitude, and has the engine performance which can catch the foreign 
matter and oil 0.01 micrometers or more of magnitude with the high performance oil removal filter 25. 
[001 5] However, there is no need of adhering to the ability of a foreign matter with a magnitude of 3 
micrometers or more being caught as engine performance of Pre-filters 21, 21 A, 22, and 22 A, and the value 
of 3 micrometers or more may be set up from a viewpoint of not having bad effect on actuation of auto 
water- trap 21b. In addition, other devices may be arranged although drawing which arranged the dryer 41 at 
drawing 3 among the various filters 21, 21 A, 22, 22 A, 24, and 25 is shown as one example. 
[0016] This invention shows various kinds of operation gestalten below about the pre-filters 21, 21 A, 22, 
and 22A which were located in the place nearest to an air compressor 1 1 , were equipped with auto water- 
trap 21b, and contained filter elements 21a and 22a. 

[0017] (The first operation gestalt) drawing 4 — setting — 21a — a filter element — it is — element body 21aa, 
****** 2 lab, and Shimobe — a collar — it is constituted by 2 lac and O ring 2 lad. in this case, ****** 21 ab 
and Shimobe — a collar — 2 lac carries out the configuration of a doughnut, fluids, such as a gas and a liquid, 
can be passed now in the center section, and O ring 2 lad is formed inside ****** 2 lab. 
[0018] It is located between seat 21nd(s) with a step 21mf and case 21n of body 21m by this filter-element 
21a being arranged between body 21m which constitutes the pre-filter 21, and case 2 In, and combining 
male screw 21nb with a female screw 21md and case 21 n of body 21m by screwing. In this case, although 
packing 21k is arranged between body 21m and case 2 In, you may arrange in an upper limit case 21 n 
section side as a location. Moreover, an O ring and other things are sufficient as packing 21k between body 
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21m and case 21n. 

[0019] In addition, when O ring 2 lad formed inside ****** 21 ab which constitutes filter-element 21a 
contacts body 21m up contact surface 21 me which constitutes the pre-filter 21, it has prevented that fluids, 
such as the compressed air, reveal between the interior of filter-element 2 1 a, and the exteriors in the upper 
part of filter-element 21a. 

[0020] moreover, Shimobe which constitutes filter-element 21a — a collar 21 — it will be inserted in lower 
contact surface 21nc by ac at the same time it is laid in seat 21nd formed in the body 21m inside perimeter 
which constitutes the pre-filter 21 . 

[0021] in this case, Shimobe — a collar — the case where 2 lac is a comparatively soft ingredient — Shimobe 
— a collar — although it is not illustrating concretely when there is nothing right [ that ], although the 
adhesion between 2 lac and seat 21nd is secured — Shimobe — a collar — arranging an O ring in the part of 
the outer diameter of 2 lac, or the bore of lower contact surface 21nc **** — Shimobe — a collar — various 
approaches, such as arranging packing between the lower part of 2 lac and seat 21nd, can be considered. 
Thus, by constituting, it has prevented a foreign matter x reaching auto water- trap 21b by making the 
foreign matter x caught by filter-element 21a pile up in the outside of filter-element 21a, and the case 2 In 
inside. 

[0022] Furthermore, inlet-port 21 ma and 21mb of outlets which have accomplished a part of compressed-air 
passage z are formed body 21m. moreover, Shimobe which constitutes filter-element 21a — a collar — 2 lac 
is dividing into three rooms, the outside of filter-element 21a, the inside, and the lower part, case 2 In which 
constitutes the pre-filter 21 by being laid in seat 21nd formed in the case 2 In inside perimeter which 
constitutes the pre-filter 21. 

[0023] And the compressed-air passage z is formed at the outside of body 21m inlet-port 21ma and filter- 
element 21a, filter-element 21a, the inside of filter-element 21a, body 21m passage 21mc, and 21mb of body 
21m outlets. 

[0024] Moreover, drain exhaust pipe 2 lea and 21cb join together by screwing, auto water-trap 21b is 
arranged in drain exhaust port 21na of the case 2 In lower part in the middle of drain exhaust pipe 2 lea and 
21cb, and every fixed time amount and a drain discharge Drain y in the constant-rate ******** case. 
[0025] The foreign matter separation approach and foreign matter decollator from the compressed air by this 
invention are constituted as mentioned above, and they explain the actuation below. 
[0026] First, the compressed air made with the air compressor 1 1 reaches the periphery of a filter-element 
21a outside via body 21m inlet-port 21 ma which constitutes the pre-filter 21. The foreign matter x with a 
magnitude of 3 micrometers or more is caught by filter-element 21a, and is made to remain between the 
outside of filter-element 21a, and the case 2 In inside here. The drain y used as the compressed airs other 
than foreign matter x [ 3 micrometers or more ] or waterdrop is sent inside filter-element 21a by this thing. 
[0027] On the other hand, the compressed air sent in inside filter-element 21a passes along 21mb of outlets 
from body 21m passage 21mc, and is sent to various kinds of devices which need a compressed air through 
the compressed-air regurgitation piping 111, 102, and 103. furthermore, Shimobe where the drain y sent 
inside filter-element 21a constitutes filter-element 21a — a collar — it collects on the case 21n lower part 
from the center section of 2 lac, and every fixed time amount and Drain y are discharged from auto water- 
trap 21b in the constant-rate ******** case. In this case, since it is in the condition that the foreign matter x 
was removed, there is no fear of auto water-trap 21b causing poor actuation in the case 21n lower part. 
[0028] Here, the foreign matter x which remained between the outside of filter-element 21a and the case 2 In 
inside is removed to compensate for exchange and washing of filter-element 21a for every fixed period. 
[0029] (The second operation gestalt) drawing 5 — setting — 22a — a filter element — it is — element body 
2 laa, ****** 2 lab, and Shimobe — a collar — it is constituted by 22ac and O ring 2 lad. in this case, ****** 
2 lab carries out the configuration of a doughnut, gases, such as the compressed air, can pass now through a 
center section, and O ring 2 lad is formed inside ****** 21 ab — having — Shimobe — a collar — 2 lac has a 
disc-like form. Therefore, it will be sealed by the lower part of filter-element 22a. Thus, by constituting 
filter-element 22a, the foreign matter x caught by filter-element 22a piles up in the interior of filter-element 
22a. 

[0030] It is located between 3 [ with a step 22mf and case 22n of body 22m ] thru/or several seat 22nc(s) by 
this filter-element 22a being arranged between body 22m which constitutes the pre-filter 22, and case 22n, 
and combining male screw 22nb with a female screw 22md and case 22n of body 22m by screwing. In this 
case, although packing 21k is arranged between body 22m and case 22n, you may arrange in an upper limit 
case 22n section side as a location. Moreover, an O ring and other things are sufficient as packing 21k 
between body 22m and case 22n. 
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[0031] In addition, when O ring 2 lad formed inside ****** 21 ab which constitutes filter-element 22a 
contacts body 22m up contact surface 22me which constitutes the pre-filter 22, it has prevented that fluids, 
such as the compressed air, reveal between the interior of filter-element 22a, and the exteriors in the upper 
part of filter-element 22a. 

[0032] moreover, Shimobe which constitutes filter-element 22a — a collar — 22ac is in the condition of 
having been laid in 3 formed in the body 22m inside which constitutes the pre-filter 22 thru/or several seat 
22nc(s). 

[0033] In this case, although not illustrated concretely, filter-element 21a from which the center of the lower 
part used with the first operation gestalt changed into the open condition is used, the center of the lower part 
of filter-element 21a is sealed by the option, and how to use a foreign matter x so that it may pile up in the 
interior of filter-element 21a is also considered. 

[0034] Furthermore, body 22m forms inlet-port 22ma and 22mb of outlets which are a part of compressed- 
air passage z. moreover, Shimobe which constitutes filter-element 22a — a collar — 22ac is dividing into 
three rooms, the outside of filter-element 22a, the inside, and the lower part, case 22n which constitutes the 
pre-filter 22 by being laid in seat 22nc formed in the case 22n inside which constitutes the pre-filter 22. 
[0035] And the compressed-air passage z is formed at a body 22m inlet-port 22ma, body 22m passage 
22mc, the inside of filter-element 22a, filter-element 22a, the outside of filter-element 22a, and 22mb of 
body 22m outlets. 

[0036] Moreover, drain exhaust pipe 21ca and 21cb join together by screwing, auto water-trap 21b is 
arranged in drain exhaust port 22na of the case 22n lower part in the middle of drain exhaust pipe 2 lea and 
21cb, and every fixed time amount and a drain discharge a drain in the constant-rate ******** case 
[0037] The foreign matter separation approach and foreign matter decollator from the compressed air by this 
invention are constituted as mentioned above, and they explain the actuation below. 

[0038] First, the compressed air made with the air compressor 1 1 reaches inside filter-element 22a via body 
22m inlet-port 22ma which constitutes the pre-filter 22, and passage 22mc. The foreign matter x with a 
magnitude of 3 micrometers or more is caught by filter-element 22a, and is made to remain here by the 
inside of filter-element 22a. The drain y used as the compressed airs other than foreign matter x [ 3 
micrometers or more ] or waterdrop is sent into the outside of filter-element 2 1 a by this thing. 
[0039] On the other hand, the compressed air sent into the outside of filter-element 22a passes along 22mb 
of body 22m outlets, and is sent to various kinds of devices which need a compressed air through the 
compressed-air regurgitation piping 111, 102, and 103. Furthermore, the drain y sent into the outside of 
filter-element 22a passes along between case 22n seat 22nc(s), it is accumulated in the case 22n lower part, 
and every fixed time amount and Drain y are discharged from auto water-trap 21b in the constant-rate 
******** case. In this case, since it is in the condition that the foreign matter x was removed, there is no 
fear of auto water-trap 21b causing poor actuation in the case 22n lower part. 

[0040] Here, the foreign matter x which remained inside filter-element 22a is removed to compensate for 
exchange and washing of filter-element 21a for every fixed period. 

[0041] (The third operation gestalt) In drawing 6 , 30 is a vapor-liquid- separation means and has the 
function which makes moisture open and is separated from the compressed air. In this case, although open- 
ization of the compressed air is promoted by arranging the stainless steel web 31 which specifically consists 
of a wafer with a certain amount of [ thin the product made from stainless steel and ] width of face between 
the outside of filter-element 21a, and the case 21 n inside and work equivalent to the vapor-liquid-separation 
means 30 is carried out, there is no need of limiting only to this thing. 

[0042] For example, as other vapor-liquid-separation means 30, what used metallic materials other than 
made from stainless steel, and a thing which passes filter-element 21a after making the compressed air circle 
in between the outside of filter-element 21a and the case 21 n insides spirally although not illustrated 
concretely are also considered. Moreover, in drawing 6 , this vapor-liquid-separation means 30 is 
established just before passing filter-element 21a, but as long as it considers so that it may not fall, it may be 
established immediately after filter-element 21a. Moreover, a certain vapor-liquid-separation means 30 may 
be formed in filter-element 21a order both sides. 

[0043] In addition, except a drain being separated including a configuration and actuation by arranging the 
vapor-liquid-separation means 30 and 31 and the vapor-liquid-separation means 30 and 31, since it is the 
same as that of the first operation gestalt, it omits for details. 

[0044] (The fourth operation gestalt) In drawing 7 , 30 is a vapor-liquid-separation means and has the 
function which makes moisture open and is separated from the compressed air. In this case, it specifically 
consists of body 32a and baffles 32x, 32y, and 32z. To each baffles 32x, 32y, and 32z, orifice 32xa, 32ya, 
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Orifice 32xa which 32za(s) are formed and is located in each ******** location, Although open-ization of 
the compressed air is promoted by arranging the vapor-liquid-separation cylinder 32 arranged so that the 
core of 32ya(s) and 32za might not be in agreement inside filter-element 22a and work equivalent to the 
vapor-liquid-separation means 30 is carried out, there is no need of limiting only to this thing. In addition, 
about the ingredient of body 32a and Baffles 32x, 32y, and 32z, although metal is sufficient, the product 
made from plastics is also considered. 

[0045] for example, as other vapor-liquid-separation means 30 Arrange the wafer of the product made from 
stainless steel and the other metallic material which are looked at by the third operation gestalt inside filter- 
element 22a, or Although not illustrated concretely, after making the compressed air circle in between the 
insides of filter-element 22a spirally, pass filter-element 22a, or After making it collide with the wind mill 
arranged inside filter-element 22a, passing filter-element 22a is also considered. 

[0046] Moreover, in drawing 7 , this vapor-liquid-separation means 30 may be established immediately after 
passing filter-element 22a, although it is prepared just before passing filter-element 22a. In that case, the 
vapor-liquid-separation means 30 shown with the first operation gestalt may be used. Moreover, a certain 
vapor-liquid-separation means 30 may be formed in filter-element 22a order both sides. 
[0047] In addition, except a drain being separated including a configuration and actuation by arranging the 
vapor-liquid- separation means 30 and 32 and the vapor-liquid-separation means 30 and 32, since it is the 
same as that of the second operation gestalt, it omits for details. 

[0048] The structure where a foreign matter x finally does not reach auto water-trap 21b as shown in Pre- 
filters 21, 21 A, 22, and 22A, and the vapor-liquid-separation means 30 as shown in Pre-filters 21 A and 22 A 
are respectively applicable also to the oil removal filter 24 or the high performance oil removal filter 25. 
[0049] 

[Effect of the Invention] The following effectiveness can be obtained by this invention so that clearly from 
the above explanation. 

[0050] Poor actuation, such as a stick by the foreign matter of an auto water trap, can be certainly avoided 
now by having prevented that the compressed air made with the air compressor catches a foreign matter in 
the first place just before passing a filter element, and a foreign matter reached an auto water trap. 
[005 1 ] While catching the foreign matter to the second with various filters, vapor-liquid could be efficiently 
divided into it with easy structure within the same filter element. Therefore, the advantageous vapor-liquid- 
separation means also in cost became possible. Environment- friendly equipment became possible by use of 
the vapor-liquid-separation means which does not use [ third ] a refrigerant. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

11 101 111 




21,21A,22,22A 

[Drawing 2] 

11 101 102 24,25 112 




21, 21A,22,22A 

[Drawing 3] 

11 101 103 41 194 24,25 1,12 
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21,21A y 22,22A 
[Drawing 4] 
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[Drawing 6 ] 
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[Drawing 8] 
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[Translation done.] 
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